It has been reported by the present authors that the reaction of aminotropones with diketene afforded the different kinds of products according to the reactivity of the starting aminotropones: 5-aminotropolone (1) afforded 5-acetoacetamidotropolone (2) and a pyridone derivative (3), 3) 4-aminotropolone (4) afforded a pyridone derivative (5) and a pyrone derivative (6), 1) 2-aminotropone (7) afforded 2-acetoacetamidotropone (8) and a pyrone derivative (9), 1) respectively.
It has been reported by the present authors that the reaction of aminotropones with diketene afforded the different kinds of products according to the reactivity of the starting aminotropones: 5-aminotropolone (1) afforded 5-acetoacetamidotropolone (2) and a pyridone derivative (3), 3) 4-aminotropolone (4) afforded a pyridone derivative (5) and a pyrone derivative (6), 1) 2-aminotropone (7) afforded 2-acetoacetamidotropone (8) and a pyrone derivative (9), 1) respectively. It is interesting to investigate the effective factors which control the formation of such a different kind of products. From this point of view, at first, effects of basic catalysts on the reaction of 5-aminotropolone (1) with diketene were investigated ( Table I ). The reaction of 1 triethylamine, but gave 2 and the pyridone derivative (3) when potassium hydroxide was used as a catalyst. Moreover, treatment of the acetoacetate (2) with diketene in the presence of potassium hydroxide afforded the pyridone derivative (3) and a deacetylated compound (10) with a recdVery of ca. 50% of 2. The structure of 10 was confirmed by comparon of its infrared (IR) spectrum with that of the authentic sample 3) which was obtained by treatment tained by treatment of 3 with 85% potassium hydroxide solution, a mechanism of formation of 10 may be explained as follows; that is, in an intermediate (11), elimination of the acetyl group by action of alkali occurs before cyclization by attack of the NH group to the carbon atom of the CO group (d).
On the other hand, it has been found by Kubota that the reaction of the acetoacetyl derivative of p-nitroaniline with diketene afforded a corresponding pyrone derivative and/or a new pyrone-imine derivative (12) which was probably the third compound derived from the intermediate of 11-type, according to kind and quantity of the catalyst used (Et3N or KOH). 4) The present authors examined the reaction of 4-aminotropolone (4) with diketene in the similar manner to Kubota's, expecting a formation of a new pyrone-imine-type derivative. Treatment of 4 with diketene resulted in a recovery of a large amount of 4, while formation of a trace of the pyridone derivative (5) was detected. From the results obtained above, it was found that in the case of the reaction of aminotropones with diketene, potassium hydroxide did not catalize the formation of a pyrone-imine-type derivative. Formation of pyridone, pyrone and pyrone-imine-type derivatives should be explained by such a mechanism that the intermediate (11) had three nucleophilic centres, the NH group (a) and two oxygen atoms of the CO groups (b) and (c), and the attacks of those nucleophilic 4) Y. Kubota, "D. Pharm. Thesis," Tohoku University, 1969. centers to the cationic center, the carbon atom of the CO group (d) afforded pyridone, pyroneimine and pyrone derivatives, respectively. Therefore, electronegativities of a, b and c-positions may affect the kind of the products. Thus, the authors investigated the correlation of the basicities of aminotropones with the structures of the products (Table II) . The structures of the products were elucidated by comparison of their IR and nuclear magnetic resonance (NMR) spectra with those of known pyridone and pyrone derivatives 1, 3) (Table III ). In the reaction of 2-aminotropone derivatives with diketene, 5-chloro 5) and 5-nitro 6) derivatives (13 and 14) of which pKa values were lower than that of 2-aminotropone (7, pKa 2.24 7)) afforded only pyrone derivatives (15 and 16), and 3-bromo derivative (17) 6, 8) of which pKa value was lower than 0.9 did not give any product. 3) Furthermore, 3-aminotropone (18, pKa 3.33 7)) afforded only a pyridone derivative (19), and 5-amino-2-methoxytropone 10) (20, pKa 3.42 7)) and 5-amino-4-bromo-2-methoxytropone 10) (21, pKa 2.07) also afforded only pyridone derivatives (22 and 23). 3-Amino-2-bromotropone (24) 9) which had the pKa value of near 1 gave pyridone and pyrone derivatives (25 and 26). From these results, it is suggested that the products in Reaction of 5-Aminotropolone (1) with Diketene-a) In the Presence of Et3N: Into a mixture of 1 (500mg, 0.0036 mole), EtOH (18ml) and Et3N (300mg, 0.0072 mole), diketene (1.5g, 0.018 mole) was added the mixture was allowed to stand over night at room temperature.
To the residue obtained by evaporation of the solvent, a small amount of water was added, and then the pH value of the solution was adjusted to ca. 3 with 1N HCl, and the solution was allowed to stand in a refrigerator for 2 days.
Yellow prisms (2) which separated out were collected and washed with water, 467mg. b) In the Presence of KOH: Into a solution of 1 (500mg) in an ethanolic KOH solution (KOH, 400mg; precipitated when the reaction mixture was allowed to stand at room temperature was collected by filtration, and dissolved in water, and then the pH value of the solution was adjusted to ca. 3 with 1N HCl. Yellow cyrstals (3, 40mg) which separated out were collected by filtration. The filtrate afforded yellow needles (2, 85mg) by being allowed to stand in a refrigerator.
11) All melting points are uncorrected.
The mesurements of the IR and nuclear magnetic resonance (NMR) spectra were carried out by using a Hitachi EPI model S-2 and EPI-G model 21 spectrophotometers and a Varian T-60 and a Japan Electron Optics C-60-HL spectrometers with tetramethylsilane as internal standard, respectively.
The pKa values were determined by spectroscopic method using a Cary model 14 spectrohpotometer and a Hitachi-Horiba model M-4 pH meter. out by being allowed to stand at room temperature for 1hr were collected by filtration and dissolved in water, and then the pH value of the solution was adjusted to ca. 3 with 1N HCl to give pale yellow crystals (3, 56mg). The filtrate obtaind above afforded yellow crystals (K-salt of 2) by being allowed to stand in a refrigerator over night. Acidification of the aqueous solution of the crystals gave yellow crystals (2, 117mg). The filtrate obtained by filtration of 2 was concentrated to give a yellow residue.
The aqueous solution of the residue was acidified with HCl and the resulting solution was allowed to stand in a refrigerator to give yellow crystals (10, 80mg).
Treatment of 3 with KOH Solution A mixture of 3 (56mg), KOH (258mg) and water (9ml) was allowed to stand at room temperature for 24hr.
The residue obtained by concentration of the above mixture was dissolved in water and then acidified with HCl to give pale yellow precipitate (recovery of 3).
Reaction of 4-Aminotropolone (4) with Diketene in the Presence of KOH Into a solution of 4 (500mg) in an ethanolic KOH solution (KOH, 400mg; EtOH, 18ml), diketene (1.5g) was added with stirring at room temperature.
After stirring at room tempeature for 1hr, the solvent was removed from the reaction mixture.
A small amount of water was added to the residue and the resulting solution was acidified (pH 2) with 1N HCl. An oily substance obtained by acidification was separated from water layer, dissolved in EtOH and then allowed to stand in a refrigerator.
Pale brown powder which precipitated was collected by filtration and recrystallized from EtOH to give a trace of the pyridone derivative (5) The starting materials (4, 110 mg) were recovered from th filtrate as pale yellow crystals.
Reaction of 2-Aminotropone (7) with Diketene in the Presence of Et3N
To an ice-cooled mixture of 7 (100mg) and diketene (2ml), Et3N (1 drop) was added with stirring.
After stirring at room temperature for 40min, pale yellow crystals (9) which separated out were collected by filtration.
Reaction of 2-Amino-5-chlorotropone (14) (1, 100mg) with CH2N2, was stirred at room temperature small amount of benzene was added to the reaction mixture, and benzene-insoluble substance was collected and washed with MeOH to give colorless powder (22, 160mg).
Reaction of 5-Amino-4-bromo-2-methoxytropone (21) with Diketene in the Presence of Et3N To an ice-cooled mixture of 21 (100mg) and diketene (2ml), Et3N (1 drop) was added with stirring. After further stirring for 2.5hr under the above condition, a small amount of benzene was added to a pale yellow residue obtained by evaporation of the solvent from the reaction mixture.
Then, benzene-insoluble sub- 
